Grading schemes for airway pathology have proved useful in the documentation of airway disease and its relation to abnormalities of pulmonary function.'-' Surgical specimens, although theoretically ideal for studying correlations between structure and function because of preterminal changes found in cadaver lungs, often consist of a single lobe, which may not be representative of disease in the whole lung. Centrilobular emphysema, increased in patients who smoke cigarettes, is an upper lobe lesion that is based on the distribution of respiratory bronchioles. If airways disease, particularly inflammation, is directly concerned in the causation of emphysema via the production of an imbalance between proteolyic enzymes and inhibitors, it could be expected that it would be greater in the upper lobes. One study,5 using cadaver lungs, has suggested that airway inflammation tends to be greater in the lower lobes, even in the face of upper lobe emphysema, while a similar study6 found increased disease in the airways of the upper lobes.
The purpose of this study was twofold: firstly, to investigate whether airways disease is distributed preferentially in either the upper or the lower lobes; and, secondly, to identify whether, when emphysema is present, there is a shift in disease toward the affected lobe.
Methods
Thirteen left pneumonectomy specimens were obtained from patients undergoing resective surgery for a solitary coin lesion. All patients were male, and all were over the age of 50.
The lungs were inflated with either 10% formalin or 2% glutaraldehyde at a standard pressure of 25 cm H2O, and allowed to fix for at least 24 hours.
They were then sliced in a sagittal plane; the midsagittal slice was saved for the estimation of emphysema.7 Five stratified random blocks were obtained from each of the upper and lower lobes of a parasagittal slice. This slice was chosen since it is known to be highly representative of disease present in the whole of the lung.8 The blocks were processed in the usual fashion, embedded in paraffin, and 5 , sections were cut and stained with haematoxylin and eosin, periodic acid Schiff, and Masson's trichrome.
All membranous and respiratory bronchioles in the upper and lower lobes were graded by a modification of the technique described by Cosio et Disease distribution When the method of Thurlbeck7 is used for grading emphysema is greatest in the upper lobes until about grade 50. The highest score in our series was 25 and therefore, on the basis of this system, the lower lobes showed only minimal degrees of destruction.
There was no difference between the upper and lower lobes for any of the pathological indices in either the membranous or the respiratory bronchioles when the data for all 13 patients were examined. Similarly, there were no differences when the cases were divided into those with no emphysema (n = 5) and those with any degree of emphysema (n = 8), or those with and without significant emphysema, designated as greater than 15 units (n = 5).
Pathological score Results for membranous and respiratory bronchioles are shown in table 2. There were no differences between upper and lower lobes for any variable when all 13 cases were considered. Compared with the upper lobes, the lower lobes of patients with an emphysema score equal to 0 had a slightly increased degree of inflammation in the (7) 9 (3) 16 (11) 18 ( (12) 18 (17) 15 (10) 29 (16) 28 (11) 33 (15) 32 (8) Goblet metaplasia 23 (13) 27 (15) (15) 17 (14) 7 (6) 12 (8) 21 (17) 20 (16) (4) 7 (3) 12 (11) 15 (13) 17 (12) 18 (15) Muscle hypertrophy 12 (12) 12 (13) 19 (12) 19 (11) 7 (10) 8 (13) 6 (10) 6 (10) Pigment 24 (15) 25 (19) 16 (14) 14 (9) 29 (15) 33 (20) 34 (15) 32 ( Our data have shown that the pathological indices in membranous and respiratory bronchioles are distributed equally between upper and lower lobes. Equal pathological scores for the upper and lower lobes were found for all indices except inflammation of the respiratory bronchioles, which was increased in the lower lobes in patients with no emphysema, and tended to be increased in the lower lobes of patients with emphysema. Increases in the pathology index may represent either clusters of the more abnormal scores or a generalised increase in both minor and major degrees of abnormalities. The former, which theoretically could be produced by a localised area of severe disease, would be readily identified in the odds ratio analysis for distribution differences. We believe that a difference in airway score between the upper and lower lobes in the face of a similar distribution of scores is a more accurate finding since it suggests widespread overall increase in disease.
The study by Berend included patients with a wide range of ages and unknown smoking histories.5 Cigarette smoking is known to be associated with inflammation of the walls of membranous and respiratory bronchioles, which contain collections of intraluminal macrophages.'0 To remove any possible bias introduced by age or smoking we limited the study to left pneumonectomy specimens from men over the age of 50 who had smoked cigarettes. Six of the patients were ex-smokers, but they were included as we have previously shown that pathoWright, Wiggs, Hogg logical changes in the airways do not decrease after cessation of smoking." The total smoking history was similar in all of the study groups. 
